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(54) SEMICONDUCTOR AMPLIFIER CIRCUIT AND SOLID-STATE IMAGE PICKUP ELEMENT 
USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an excellent 
image automatically by providing a low resistance 
electrode layer between a signal read line and a 
substrate and connecting the layer to a power supply 
having a stable output voltage characteristic so as to 
fix/stabilize a voltage applies to the signal read line and 
also to a stray capacitance of a photo diode thereby 
stabilizing and uniformizing the output characteristic 
over entire pixels. 

SOLUTION: A contact region 6 made of a low resistance 
material is formed on an inter-layer film 5 t and the 
contact region 6 connects electrically to a drain 4c of a 
MOS transistor 4 through a hole 7 made to the inter- 
layer film 5. An electrode layer 8 made of a low 
resistance material is formed on the inter-layer film 5 
separately from the contact region 6. A signal read line 
10 on an insulation layer 9 on the semiconductor 
substrate 1 connects electrically to the contact region 6 
through a hole 11 made to the insulation layer 9 so as to 

be overlapped with the electrode layer 8. Then the electrode layer 8 in the actual operation 
connects to a constant voltage source at the outside of a pixel region. 




:;tb: 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



[Number of appeal ag^^^ examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



# 



ma*mmt!? (jp) 



& m & ^ m (a) 



<ll)#fWtiK&B8#^ 

#51^11-122533 

(43)&IBB Wcll^<1999)4£30B 



(51) IntCL 8 
H0 4N 5/335 
H0 1L 27/04 
21/822 
27/146 



■we* 



F I 

H0 4N 5/335 
HO 1L 27/04 
27/14 



E 
D 
A 



m?m<D&9 OL C± 9 H) 



(2i>mH»# 


^^3^9-285386 


(71)tHSA 


000005049 










(22)ttiKB 


9 #(1997)10)3178 




AEfl^ETW6ffSJ?KSftm22S22^ 








mm 






















(74)«aA 





(54) [^9go*fi:] ¥3S#^IS8&Rtma£)B^;fcH#$MfciS^ 

(57) 

tmztiKmiiA<7)wmm8t:m-fzttuz. zom. 
-its. 




to 



'04.3, 9 



SEARCH REPORT 




(h) 



* 



(2) 



11-122533 



c»r«4 ] jt&g i 3 ^McvEmtemmmm- 
±MttM$mm®k i*tuzimztL: UH&sssm 

Jb3E«# 1 tt 1 T«aSitfcflB»<Ofi-#Kajffl 

*S«fc?>[Sfc. ±Ee-9»aj«t 

&mxmEMTX'b&zt£imk-r2>mm®m z ?. 
c mem 8 ] if mm 57M7 imnmwmm^izii 



imtm 9 ] m$m 5 jbmssm^mimmm^zis 

[000 1] 

v^ti^m^mimmm^mL. mz. cmosi 
crm^m&mv&ttL. wmm®£ffiizbtzK>&%.Lfz 
m^im&&tt&®tom®mwzm-tz tot* 

[0002] 

[fiyw&ffi] IMflftLT, -ecOfl-^tfJEJB 
(C. CMOS«h7>^^- ( FET) JfflV^CM 

{Cf"Jffl£*l&CMOSXS£*lJfflt-&W:\ ll-*«LL 

izmcommmm. muiADay^-f-x-hzbtK 

[ 0 0 0 3 ] ifc, -ecoJ: 3 fcrf^H LfcHKtt, "T^T 
CMOS coM#«BE-ClgI!rr S - b ij^imX'h "3.5V 

iaTcoismfflaj^*^rt&'es> s±tr. cmos^--; 

v ^ttx v 14 C C D <<X - ^> fc Jfc"^JKrteTaW* 

±*%*jm&*ifLx\,^. 

[0 004] ZCOZoZCMOSJ *-is'*com^miii 

mimm btxu. \^<^fr<7)-%mtmt>tLx^h 
immzmm- h±m^<r>m^m^. u*^ vx v ^ 

LT7*h^>f3i--Kl 0 1 5rfflV> 
-CtiO. dW^r 1 0 IO— ^r<0^{±^ 

y>Vlz®ffi2ti. miiCOf^Ht. m^wtx-izLwm* 

1 0 2S9V-X1 0 2 a^C^g^L-CV^i,. -?• LT, 1512 
MOSb7V^-l 0 2<OHU"f V 1 0 2bli. fl 

#aa*i 0 4(c^ltv%&„ 

[0005] 07C*3V>Ttt©B&-fkcO3ttf>. 1B*(7 



# 

sj±h 9 icijcr <t 3 t . 1 mm^wt&m. 3 4 IZtZ % M 
-Y3\im&&tix\^h. a^aas 1 0 4i±. 

0»l l 0i=S*$*utv*4. ±E®*Kai*l 0 4 
lis H9tf>fi#«iti*34fc*3U ±ie«^0Kl 1 

0 «4, 0 9 O^^Eiaif&at/ttJ^liiiig^lelSS 3 9 £K 

[0006] H7 <0fi#»mi3»t:tt^*< 1 3 o<0 
gJL 7* h^-f sT-K 1 0 1 10 1a 

S : C 1 ) . SIR 1 0 4c0j?iSSfi 1 0 3 (Si : C 

2 ) , a^nisg 1 1 o<o«j»g=s 1 o 6 (mm. ■. c 3 > 

atfr&L-Cfc 1 ?. WSSSl 0 6«4, «HWlc«^HIS§ 
rttC^-rStc7)T-S)SO{wWL, Olat 
10 311, IeJi$Bi££f#^iiSWK^J££ix&. ClOJ: 
3 SrlUS&fl&i&cfc WC . 7 * h ?<{ *- Y 1 0 1 
g(t-S»CltCcJ: l 9^-r§fi#{i. OTcOcfcp^rtft^c 

io-c»#0&&i 1 ocoai^i 0 8icai*$ii?» (a^- 

[0007] £O»*RaS0B<3ttfl*:o^TK 

wr& zz xitmrnm^mm^mm^ a w 1 1 

TV%^cDT'[sIKtfO«;mi8LllWT-S)&i:-rS. i^fl-Sf- 

1 0 5O+ffl|<50A^^l 0 5 a»4, #B?K S^«£EV 

x. zziz^ttx^m^^m^mmm&vrenz 

U-fe-y h"f6. <XIZ. N5y^-10 2tl0 7i 
Sr^-7tt®tL-C. 7* f^^-Hl 0 lt=J8±Ufc 
^■vU-V^r, 7* h^jf-KlO 0 1 

ac#«-t&. ^«ofc^. zmas&MEE* su*>. 07 

C7)«EV 1 14, S^HJEVref 7 * h ^-f K 1 

0 1 -CJfctLfcWffJtAQ 1 fc-fS^fBU^mff^-fb 
fiAVl t-tht. mEE^ffcSAVl=AQl/C 1*5 

[0008] fi-f-S:i?^ajf fzMzlt. ZV>**V -Yco 

1 0 2tf>y— M 0 2 cm^O«£E5-enSPLT, 
h7>^^-l 0 2^Jj-y*t^i:-rS*^ CKDfcgk 
jr^r>71 0 5^-ffi!|e0^1 0 5 b {4, ^7V7 
1 0 5*>«gttlWftCJ: 0S*mSVrefTJ).|.<?5T\ 
•KOftfWcJ: K) 7 * h ^-f K 1 0 1 cO«EV H4, 

4<0^jfi^fil 0 3<7)^E, BP*, 07<7>1fcEV2J4, 

[0 0 0 9] fe->X. Z<F>f£<r>ftmm%.l 0 l a& 
IX. 1 0 3S«$ii-C^*S4{4, y-bvUWt^TB* 



) ItST 1 1- 1 2 2 5 3 3 



-«<0*f 1 0 5 b*<, SSSILfciWft&WtTV^Ci: 
{C«fc 0 , 7 * *-K10 1 xmiLtt U -V 

(4. -r^-a§3!§5 1 0 6 z t iz% 0 , v 

= Q/Ccora^J: l 9, ^7^71 0 5<DfcW3i4, 'J-fe 
•y h«SS<0SE*^ . SffigfcfiAV 3 = - A Q 1 /C 

it^m^mmmmn+^tzm^c7>x\ mmn-rzwzz 
com^m&imwz? * f k 1 0 1 t-^l^ 

S?tJi*l«U-CV%5„ 

[ooiojo^o. y*vy4*—Y\ 0 i<5D3e©iR 

tcJ:SmES^h»AVl=AQl/Cl{4, «JE3E-ftS; 
AV3=-AQ1/C3 £»t<7>iH7jmEEcD^ft;£-5-;t S 

cit^s. n^<oa®ig^T-{4. i-ocoryymmz 
x->xim<DmmcDmm:m?nii-t<ox\ BLBc^Jt 

[00 11] 

[^Bfl*^^LJ;3i:-t?»PS] H7^-rm 

(a) {4, fl-f-Ogg^ iti L£ on/of f "fST.^ -yf- 
t LTOMOS h5^^*7.^— (07<7)1 0 2 ) iists 

ffl&?>Wiwmx\ 08 (b) (4, ivios y^vi/x?— 

z&£%^mm>mm®x'*>h. 

[0012] zomkMiz&^xte. pw^mftmm 1 

±IZ. 4 *y&Xlz£~?X nm.mi&2tfBf&i$tl. Ztl 
Ciot, ffigS&mt&b \^X<r>y *Y?4*-Y3tf 

mt. ft^B!^aiL^yHr-y MJffcOo n/o f f <7>X 
■< v*t LT^tTfSMOS h 7 yy'7,^-4W-X 
4afca^Wfcg^L'rv^S. C<30MOSh5V>-'X^ 
-4(4. y-^4aKW»LT, y-MWtK (BK*tf 
f) SrtfrLTpo 1 y-S i i&frhtchy— V 4 b*^ 
Z<7)y-h4bZ&A,X'V-xmm4a<n%tf 

miz. yuj >4ctf&i$.ztix^&. z<r>y*hy4 

5T- F 3 1 MO S h 5 y ^'7.^-4*^^$^ 1 0<7) 
M^««OiaffltcJ4, BS^dffiiSi: U7-f 

[00 1 3 ] VXl&Xolzy* h^-f^--K3. MOS 
F7y>-'7^-4t3j:l/7-f-yUHl!^l 2*>'^$ 
^^H*«Si±t=Ji. psg (*y is>jy-h • 
9&b*i>mvm5immztix^6. zcom 
ra«5±(c<4, teMMfmcommtrnfrhtchm^m 
as^2o*<^$^ ^^fi-^-s!aiMi2o«4, ®ra^5 
izmfcztitti mrLx. Mosh7y^-4 
co^-^^>'4ctmm^^ < J^c^^^LTv^l,. ft^B!aiis2 



b LX y'Jn ^H-ftflBfaWBiSa ftXV > * . 
[00 14] J:<aj:"3*3&^;flBIfc:iJVvC»i. 7*}^ 

fcffi^RB* 2 0 TUt. 1 fc ®lit!?ISl 

(•Hx-mi27cDl 0 1 a, 1 03) j&9Bj£$;h.££i: 
ft:**, f LT, @9ft3jrf«i:3ft:, m^mmm3 4 

it. §>®cowm (nigftztsaw) <7)m^m^ttLS,x 

103)(1 Srffih**. 

[00 15] -f-LT. i9SSIffr»&[l£, Hi OK 
jjcT. 7* N^-f *-Kl 0 l<J5*j»S*l 0 1 a^ft 
fKiSl 0 4OiKtt8«l 0 314. *fL 

iftSSS: 10 1a b 388* 10 3 ftZOfctfSJgfitffifti 

fill 0 9tzr>*tf->X\->&t LfcOT. 
c^Sta^^^c: ft;^L*i:gS(cSBf-*«{M6^ 

^Ct5V^T-5-cOfirMftriBt7t«{2Vx5ri^-r*C: t * 
-Tfcft:**. 

[00 16] C1<73J:5 SrtfJSftlfc^T t , 

IZti^xnm^S. 10 1a, t5 Jilfflltt 1 0 3 (CEP 
JnSft&ttffA*, H7T#^t^:SJEftI»LTfifitl 0 

9<og&#&ca>a>&mEvx£'ft/js$ <* •? , * clicks 
^ix^m^a^'-ettftusstT^t-r*^ tftiti** 

7 * vy^X—Y 10 1 cO#©lR/*-r U ^^Jfcft: 

ttmtxmi-fh y*vy^ h 1 o 1 omESHb* 
Avi&xxs, twu 0 8<o«E^-ftaAV3{4. easi 
^fti^r * & -e<7)&Hrt ftijsv . m i tdwwwh 

[0017] L*»Ufln&*6. 5BBM)igR»fta*ft^bvvc 

a b'izxn. wmzmiiz>nMm« 

(mW&etfSLizmfLX&it-t&zibtz**) , ai^«E 
t Znm&tt* < i t ft:** . ttTX'ZC7)&® 
iz^XWRth. 

[0 0 1 8] 01 0ft:j3Vvt, ??iS^Sl 0 3i:S«/ 

ffissfit^s^i 1 2«o«{avx*<i^[a^s8gt-c?)-5 
x, ^n**, m^'m^tti^db-t^mm^m^m^m 

L^iSffco U -fe y HM»7WH t = t 1 com®. v xo 

0 1 a£VK3iiT^**lfQ 1 0*4, 
Ql 0=C 1 • ( Vref-Vxo ) 

m*&am 1 o 4 i>&8&ji 1 0 3 <,zw sts *rc c > * € 

*Q2 0(i. 



) M WW¥ 11-122533 



Q20=C2 • (Vref-Vxo) 

4fc. ^S*10 6£*«$*VO>**»Q3 0I4, 

fltiHSSl 0 6OMffic0flffiA% tft^HmEVrefT' 

[00 19] £<S0*t1BT\ MOSh7>^^-10 2 

0 lft:<koT**y^a«fej£S;ft., Ziitfy*hyj* 
- H 1 0 1 W?#iS«fi 10 1 aftlg«$ix* . t = t 2 
(Wi^WiX-lii LftiXtZ. 7 * h y* tf- H 1 0 1 T£ 
j£$:rutm?i?fi£ A Q 1 . ffiSSfi 1 0 3 i: fflg/ffi& 
ttffiOJSRjftl 1 2c7>m&Vx#, Vxo*>f,AVx/i 
{f^-fk (liSp) t-cv^h-r*. MOSh^y^'X^- 

1 0 2ft:J:&x-f -/Woniico-c. {I^S^ifcL-** 

ffiVrefftI**c7)-C'. t = t2<Dfc#, 7 * h ^-f 

h 1 0 i<7)??jasMi 0 1 aizwnztihmMcii 1 

{4. 

Q11=C1 • (Vref-Vxo-AVx) =Q1 0- 
C 1 • AVx 

«-9ttffl* 1 0 4«?)??Mi 1 0 3ft:§»£fU>*?!?fQ 

2 U4. 

Q2 1 =C 2 • (Vref-Vxo-AVx) =Q20- 

C2 • AVx 

i:**. 

[0020] liLhctO. d^t#^f3l^4l 06CI1 
S*l*S^Q3 Hi, 

Q3 1 =AQ3 1 + (C 1 +C2 ) -AVx 

b%z>e>x. ztuzsttjs-r&mtkni&i} 1 0 scorns^ 

<fkSAV3J4, 

AV3 = -AQ1/C3- (C 1 +C2) • AVx/C 
3 

£*D, ±E«ffiVxtf^EftJlAVx*«OOD«^fclfc 
^. (C1+C2) A Vx/C 3rtf«9tffc*J&«*SV%£ 
fcft:**. CICIT'. 0 1 aai/. I03bffi 

0 6c7)§» (C 1+C2 ) /C3ftlt><t*§* 
CI, C2. C3c059«$:^.*t. HRWfc. Cl« 

C2x-$>z>cr>x\ m&mztez<7)$nkAiz. m^mmm 
104 nn-mm-m. 1 0 3 ©tie 2 < fi!c#^-* . 

§<c,ftz. d<0H!»^^«^«±fc:jej£-rs«^ft:, if 
S^il 0 6<7)®&C3Z±£<-t&Zbli. Zcotzfr 

iz±z%wmzimb-fz>zbiz%z>ff)x\ mc2> 

>C 3<7)M$dfifiL. y )'SL'>X\^hb^z.t>iX. ±ie«{S[V 
x^-fkS A V x Oirr#V>^-ft,t-*f LT^; S *tB^3« 
E«0SEfk o4 0 Wfe«5Rfi3ett *m£th Z b {c* 
* . J: OSHWfti, 7 h yA jf- H 1 0 1 ^jfi^fi 
1 0 1 a<OMC It, Sttl 04<7)??iS«4l 03<0 
SfiC2CT)IS(2^-fbSAVx 1 , AVx2i«M^ 
T'S> T t HSWftKi: R tX'h h . 

[0021] mnz&^xa. *m#mR<nmnj&ftb 
zz*ffiihn%Lizj:->x. fg^msm «ofiBi) ft^<t 



^ffifcfcJoTffiAIKfctfSfci.Ifcfc:**. tzb 
MC2=lpF, §fiC3 = 0. lpF£"f4 
&4^SSft&?>m&^SAVxa<lmV. 

iz&^Xlt. lOmVcoftjimiS-tZZblz**). Z 

[0022] S**>1170!18&fflvvcf£S!L*:IS 

fl^ffr^ CMOS-f>- x>TJ:<Sn£>ix-0">41Ij£ 
-»V->>SMr (FPN) *tfii«3WtB«*:*:*<«$ro 
Otf:. ftoT. &S?3:BI?£#4, Sv 0 
Boffiai 0 8<0*BBHttAV3£3cS£3-£*fctt. 
mffi^'fkS A V x SrffiMt-S . iJMraHfcOB *tf> 
«E££5g-(fc$-£4 i fc tf&Wt&Z b SrSWc-r 4 . 

[0023] 

it. mqmMbmtk^&i8mt?)9&m&m-t* 
zix*&m:\&xmEm&&rh^ibwm*hZLb 

WtSfcl/O**. msmC7M-bm4<OXoiz^*) . 
Sia«ScoMJSW«jE<±, ^SEVrefi:tt!^®EEV 

d-o<WfflkbLX^&. 

[0024] *$tmz£Mi, wsxv^mtmm. m 

aiTJ^tt. o4"3UCMOS'f^-^<J5B«±*:*K: 

m^mw? > Bue/faeflrt-* - 1 c «t 

l=5fc#;S*l4.ri:{=$:4. 
[0025] 

[JfraoWt<0»JB] JUT. BBB(cfcfc-^V^T*«W«) 
CXMJBIB 13 01 fc*flCT<^BM««*W)3«»»lB 

nzfik&iwmsi im/zcomm) <ommmmmz&& 

Wfc*"*. 01 (a)ll fl»«0tt*a}L£o n/o f 
f -fS>U -yf-fc U«MOSh7Xy^- (04<7) 



) ISSPPl 1-1 22533 



10 2) £-£tf««tf>Wffi0t\ 01(b) «MO S h 

[0026] zemmwiz&^xte. P§L*mtmfc 
i±.tz4 xy&xtzxixnmm^wj&j&zti. zti 

izi ->X3tnS8Sm$Lb LXCD7 *V?4*-Y3 tffi 

j&ztLX^h. 7*\-y4*-v3<r>nm.ffl&2<r>-n 

it. S^WtX-itiL^V*"/ MMP0>on/o f fcOX-f 
•yf-fc LTSSg-TSMOS h5yy'X?-4W-^4 

^Upo 1 y-S i^*^=5rS>-'-h4 b*^$ 
*U Zcoy- b 4 b i8Ltr/-^i«4 a COSMHI^ 
KW:xc4cA<7gj£$ft-0->4. do?* h^:*- 
H3tMOSh7y^^-4 tfm&Zlvtz 1 ocoBS 

1 2jWBMUJft.-CV*4. 

[002 7] a±<r>£oiZ7* Vy-i 3J--H3, MOS 

h9y^^-4feiV7-f-^h*SKkKl 2*«»*3 
ft.*:¥«*»«l±{=<2:PSG • ^Uir-b ■ # 

yx) m*t>%z>mmm5fimmi}tix^z>. z^mm 

hmmtmf&izti. zcoayy^bmmeit. mmm 
sizm&ztitzKizftLx. Mosh7yy^-4 

£>FW >4cfcmmW^giggLTV^. JitajBt 

5±tc(±. mz^y-?-? vm&e biittmLx&mtti 
m?>imtmmfrb%z9temsimi8.zixx^&. 
[0028] ^mmmiz&^xit. z^mmmscom 

ami (b) iz^k-TJ:d<,zMOSbyy^xy-4co^: 

\, ^mmz&^x minium i ocr>«®bmwi,z 1/0*4. 
wsmsnma. ztuzmfezti&itwx'it&^fiK m 
mmQbm^m\m\ 0 to** oa^s m 

W§8<7>8}&i»b2<KcZ>cr>X\ f^S^inXMH^i 

r. ®ffi®8<omi. fi^-sgajisi ocon^5o%JiUi 

[0 029] 3>*?bm®6. fcilX«fiS®8*^fi£ 

$ix^^«cs^i±t={is i o t m*e>*&smm9 
tmm zti. z vynmm 9 (o±i,zit . fi^Kiuia 1 0 

«®i8i:S?d:4<i:d(cLT. W9fcM?ix 

«t0{c®«?ii'O*4. fiUKOi^t^WW 1 ***^ 
1 ±tc«i, 1 3 i: LXzs U n ^B-fUB 
^*^«$^TV^. Ja±*)J:3$:f«fte*JVvc. UBS 
fmtc*JV^TIi, «®fl8{i, H2(cflMf3 5T'^-TJ: 
die, jB3IM»«J1*:*JV*-C3e«BE««3 6*c«RS*i 
4. 

[0030] &.izm3&m^xzcoMffim.m'¥-cowm 
irmiz^xw^h. t-r. 03 (a) t&F-rxoiz. 

Pl^ftit 1 tc, Hfg^iSt^i: =5:4 7 -f Kg? 



* 

m i <r>y < -iv Ymm 1 2 mmm^mmz. m^y 

X?-4<7)y-h4bt%&Po 1 y-SifJ*S* 

£*gl£®£a«l;. dixtc, 03 (b) J: 3 
fc, 7 1 h 'J V /77 ^ ^Jlv^f - h 4 b £ M 

[003 1] 03(c) izmti. o fc, 
ASfc:J:07*h^^--H3Ona^2, iJitXM 
OSh7y^-4(0V-X4a. KWy4c5;i 

figT'£>£. -?-<Df&, 03 ( d ) iZ^-TX o 
«l<0*B(;UIf§I&5$-^j£U 7*h'jy/77^S 
^Srfflvvcny*? hflig6 i: F W >4 c iWfcth 
titb<7)K 7 . -e<D±*> t>ay?7hmi&6i5 

£vm®m8tzc&&m&m : $:®mL. mt* f u 

[ 0 0 3 2 ] 03 ( e ) fcScf «k ofc. «Hffil5±t={i 

mmm>t>%ztmm ^mu 7*h>jy/57 

S»M-4fc»OJrt:i lfc#j£Lfc». ftWtitll 0t 
3:S&B*m£t£m£-t2\ F >J 4 

(cJ: Ofl^-SSS^ 1 0 £^«iJf 8 i:«irS X 7 It&m- 

mt\.zisva>m^gfrt>%h®mmi 3zm& 

ztiK m tiMto ^xmmmtm^mm^m^* 
^^EEsa. &*mig&mmmi>m£fizimzti&. 

[0033] ^dtJB!BK*}V>Ttt. «^BKB*<0Wtt 
{i^#$--^i.SCt{±^<. £5gL*ia57J#ttL 0 

[0034]^. :*5S^ffluofi^aj*a^i2ia«t 

01 2^-TJ:3t, StJ-HIKI 1 0fc:JgM£*i?> 

h. *l/C. -£*U2;»#[I!S& 1 1 OSrJBrtM-* 
ii^S 1 0 6<&S*C 3 fc . ,T<0»#[2liS& 1 1 OOA73 
tco^rj6»*«*|ft 1 1 6c7)??ja^Sl 1 5<93*C4i: 
«Dit*V C4/C3>1 CD«-g-tC^&«*^# V ^. 

[0 0 3 5] imw&m2~\ mmi&2\±^ me^-t 

JStOSSfSi^ffiffifitC^^ ^Fi: SSK'f-i J: 3 fc . ? 
7>-Fffi^2 0t^7VF3V^7h2 1 £^j£LT^ 
«. -eLT, ^co^5VFEIS2 0tS, flSSfitTTOBtf) 

it. &mmffi£iz]&jiLLxi>£^tf. f-<o*^t=«-e-*t 



> S3 ISBPFl 1-1 22533 



i&TT&ZtlzZZ. ®6X*)bfr?>Xolz^ &7?y 
Hay^?h2 1 JMU< 2: i> 7 * 

»- ^4 Y-kmrnx-y^ >vt imt& tmsw 

wmt+MziminX'?? yvkmmztiht%tt>th 
h. 

^mx-m&mx'hh. xmmmtzxtM. m^mta 

[0037] 

7 * F^-f F^ifflfSiKJn^SlSE^®^/^ 
[0M<7)jS#^ISBfl] 

[01] *fl^s#^}«sg^)|U(ggJs l (c«* 1 ■ 
«SBfi«W)Bfiii«BaHT* 0 . ( a ) «X>f yffflMO 
.SF^^^^-Sr-t-tfS*. (b)liMOSh5y>-' 

[02 ] *ffeBS»®«cS^6^C0lBS«9^<Bl W^MSJS 
0T-&S. 

[03 ] *|^009MMUR?(Omeni fc«R6 IB 

m&<wmTnmxh&. 

[04 ] * i mm 

[05] fi±V*3MBOB»W«iaff<0«9R 

[06] *^BHc7)U^aM^OllSfi®^2 1 ® 
*SSi£fl^BRiW«tH-C& 0 . ( a ) l±x-< ••/ ^-fflM O 

sh^yisxr-z-ktsm.®. (b) \&y?yvay? 
[07 ] *3&i&wm®&wzi&zm^\&m&<?> 
[08 ] ts!*coia<«g®^co i mm®&m?>mmmm 

mX'fr*). (a)W'f7ffflMOSh5y^-fe 
[09] fi&5t£c7)|ll*ti^^CO^«i^0TS>S. 

[0io] m^w>m&m?<7>fflm&z3Lm-&fztb 
<vwm®$mx'hh. 

[011] fiaw)B»WM«^0»tt«'C**. 

[012] *mi<r&mmm®m>mimmiz®hm 
^mm&mmmx'hz. 



(7) 



ftSHP 1 1-1 2 2 5 3 3 



3 1 7*Y?4*-Y 

3 2 MOSb7>iSXf— 

3 3 *¥«gi&*S 

3 4 imam ■ 

35 tt&JI 

3 6 ^®E«Ji 



3 7 m-tB!ailSfc«fi5Jlfc^-C«$iT.S??i®§* 
l l l ttfiOTfcJSZEEttSfca&tbft 
1 1 5 #iS«fi 

i i 6 imam 

1 1 7 



[01] 



[02] 



7 6 ''10a 




37 



(a) 




(b) 



[01 1 ] 




S 

S 

B 
fS 



^Sj. ~^Li ~^\L> ^J^' 



9 9 • — • * 



3 6 



3 4 

. 3 5 
3 3 



3 2 



-3 1 



RiTTTI / 105b 

1 1 1 0 2c 



1 0 6 



1 0 1 




1 1 7 




1 0 2 



